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Abstract

A study on the synthesis of zeolite 4A using the bituminous coal fly ash
plant was carried out. This study aims to investigate possibility for

from power
detergent builder with

synthesized zeolite. It was examined at the crystallization conditions of atmospheric pressure

and that of pressurization. The synthesized zeolite was proved to be Zeolite 4A type by

means of the XRD and SEM analysis, and then the synthesized zeolite was used as an

absorbent the remove the Ca™

tons in the water.

In this study, commercial zeolite and synthesized zeolite reached equilibrium within 10 and

30 minutes respectively.

The amount of Ca®

ions exchanged by the commercial zeolite,

atmospheric pressure zeolite(zeolite A) and pressurized zeolite(zeolite PA) were 391mg/L(as
CaCOy), 323mg/L(as CaCOs) and 355mg/L(as CaCOs) respectively.
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Table 1. Chemical compositions of bituminous coal fly ash
Comp. | Si0z | AlOs | Na:0Os | FexO3 | CaO | MgO | K0 TiOJ S0s | LOL | Moist. | others
wt% | 54.80 ' 2530 | 068 | 429 | 322 | 050 | 079 | 066 | 024 | 352 | 492 1.08
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1. Thermometer 2. Reactor
3. Reflux condenser 4. Mechanical stirrer
5. Heating mantle 6. Temperature controller
7. Speed controller 8. Tachometer

Fig. 1. Schematic diagram of extraction and crystallization reactor.
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Fig. 2. Schematic diagram of pressurized hydro-
thermal reactor.
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Fig. 4. X-ray diffraction patterns of products

and commercial zeolite.
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o3 2] A4 43(1999)

1. f<dek wabslg NaOH 3%3 92|y
AR ARl NaAlO-E H7FEE dlo] AL
e HEWHELS XAH-3HREMTY SEM
A g Bael AlgdolEA WA el
skt

2. 7kt Aol Al e AleelolEg Alg
& A &efolE 5 NS A|Zko] Hriglel u}
e Ca” wEFol Z7tetgx AlRE ALe
o|ES] HE 3363 FTXo]| ol2&F AJ7te]

i 7t at st dAdE

7§—°r g Fd o2 A

'\9_‘ SOI’TIIHOILH_‘?_ ‘/]’E]'kit}‘

3 3E Aol AN ool Ca¥ m
s Aye T3st A} 7} o} ,\]_OLOHH
FHE ALetol2st AR AgeolE

Fi= pH F7Hgel we} Ca™ mdbso] v}
stol pH 119 29 W wgse] 7tz 3%
mg/L{as CaCOs3), 323mg/L(as CaCQs)%} 391
mg/Llas CaCO)& YEhiler I % pH
7} F7bel wt Ca” wdbsol Tads o
T Atk

4. 7FEstell A g e A Setol BVl Akslol A
T4 ASetolEe] HA AvIwg zo}
Ca” 2ol o] B4 Jehd oz gy

FeN

o

o
|

w
3
T
L}

—
(=]
o

Quantity of exchanged Ca** (as CaCQ,)
%)
o
o

(=]
»

2 4 6 8 10 12
Time(hr)

i -o- Com. Zeolite -« Zeolite AP - Zeolite A I

Fig. 7. Variation of Ca® exchanged capacity ac-
cording to the pH.



o, Ca” WEFgkol AlFBoli Eu AT
F ol2uEFE dehel AlAE Ay

AEAALe R AME 7heAS HoFEAu
Za=2d

. S. C. Hong, et. al., J. of Korean Society of
Environmental Engineering, 18, 5, 563-572,

1996

2. "Fly Ash in Concrete”, Canada, Malhotra, 1994
3. M. H Um, et. al, ]J. of Korean Ind. & Eng.

Chemistry, 6, 3, 435-445, 1995
. D. W. Breck, “Zeolite Molecular Sieve”, John
Wiley and Sons, 1974

5. R. M. Barrer, “Hydrothermal Chemistry of

HIMSIZRE Sj&det NSA0IE 4AQ) 2i& Oi=ust 84 171

10.
11.

. N. Shigemoto, et. al,

Zeolites”, Academic Press, 1982

. F. Mondragon, Fuel, 69, 263~266, 1990

HALPA s, 5, 484-

492, 1992

. B. S, Shin, et. al, Korean J. of Chem. Eng.,

12, 3, 352-357, 1995

. I J. Yeon, et. al., Korea ]. Sanitation. 14. 1,

42-53, 1999
Mashhide Okawa, #h {-FHE2 25 1, 32, 1985
Longman, "The analysis of Detergents &

Detergents Products”, Wiley and Sons,

London, 1975

. KS L 5405, 1992
3. ASTM card, No. 11-590, 1993

KOREAN J. SANITATION Vol. 14, No 4, 1999



